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IITTBODUCTION 

The  spinning  quality  of  ginned  cotton  lint  is  a  composite  of 
numerous  lint  and  fiber  properties  that  affect:    (l)  the  quality  of 
yam  into  which  the  lint  is  to  he  spun;  (2)  the  amount  of  visible 
waste  during  manufacturing;  and  (3)  the  cost  of  manufacturing. 

Most  ginned  lints  contain,  in  various  numbers  and  sizes,  motes, 
fra^ents  of  motes  that  were  crushed  during  ginning,  and  fragments 
from  mature  seeds  along  with  other  foreign  matter.    All  of  these  struc- 
tures, if  present  in  the  lint  in  considerable  numbers,  have  an  adverse 
effect  on  its  spinning  quality. 


^  This  study  is  part  of  the  program  of  work  on  cotton  quality  and 
standardization  research  under  the  leadership  of  Robert  W.  Webb, 
principal  cotton  technologist,  Agricultural  Marketing  Service* 


-  2  - 


Motes,  mote  fra^ents,  and  seed  fragments  constitute  ^aste 
that  shotild  be  removed  daring  manofeu^tTirlng.    But  small  seed  and 
mote  particles,  "because  of  their  attached  fihers  (fig.  1,  A),  cling 
to  the  lint  tenaciously  and  are  exceedingly  difficult  to  eliminate 
(3),  (5),  2j  and  some  may  cling  persistently  throughout  the  manu- 
facturing processes  and  become  incorporated  in  the  yarn.    These  small 
particles  that  are  not  eliminated  may  he  either  particles  that  were 
present  as  such  in  the  ginned  lint  or  pieces  from  larger  seed  and 
mote  particles  or  from  entire  motes  that  were  crushed  and  broken  dur- 
ing carding  (£). 

The  seed^coat  fra^ents  that  become  incorporated  in  the  yam 
produce  imperfections  in  the  form  of  knotty  bulges  or  brown  specks 
(fig.  1,  B,  F),  and  if  the  cloth  is  to  be  dyed,  the  fibers  attached 
to  the  seed  coat  may  present  an  additional  problem;  that  is,  as  do 
neps  (3^),  they  may  sometimes  dye  either  darker  or  lighter  than  the 
surroimding  background. 

The  resemblance  of  seed-coat  fra^ents,  i^en  incorporated  in 
the  yarn,  to  neps,  leaf,  and  similar  small  imperfections,  has  often 
masked  their  reed  identity  and  has  thus  prevented  their  recognition 
as  a  factor  of  yam  quality.    Persons  rather  closely  associated  with 
cotton  manufacturing  often  incorrectly  call  them  neps,  leaf,  trash, 
etc*    Moreover,  in  bleaching,  the  seed-coat  portion  is  sometimes 
dissolved  away  (3^)  leaving  the  fiber  portion  as  an  irregularity  that 
readily  could  be  mistaken  for  a  nep. 

A  preliminary  study  has  shown  that  lints  differ  in  the  number 
of  seed  fra^ents,  motes,  and  mote  fragments  present.  Furthermore, 
studies  of  various  lots  of  yam  have  shown  that  they  likewise  differ 
in  the  number  of  small  seed-^coat  fragments  present. 

In  connection  with  the  e3q>erimental  cotton  ginning  and  spin- 
ning programs  of  the  United  States  Department  of  Agriculture  3/, 
%i^ich  include  an  investigation  of  the  factors  affecting  the  spinning 
quality  of  cotton  lint,  it  is  desirable  to  understand  how  seed  and 
mote  fragments  are  formed  during  ginning  and  what  factors  affect  the 
extent  to  %diich  seed  fragments,  motes,  and  mote  fragments  occur  in 
the  lint. 


2/  Underlined  numbers  in  parentheses  refer  to  Literature  Cited,  p.34» 

Z]  The  experimental  ginning  program  is  being  conducted  jointly  by  the 
Bureau  of  Agricultural  Chemistry  and  Engineering  and  Agricultural 
Marketing  Service,  in  cooperation  with  the  Delta  Branch  Experiment 
Station,  Stoneville,  Miss.;  the  experimental  spinning  program  is 
being  conducted  at  the  cooperative  cotton  spinning  research  labor- 
atories at  the  Clemson  Agricultural  College,  Clemson,  S.C*  and  the 
A.  &  M.  College  of  Texas,  College  Station,  Texas. 


l;'"^'  Ti^  '^fflT*  *  ^-        leed-ooftt  fragmentg  In  ginned  lint.  aaJural  elze.    C.  chalazal  fragment,  x  3. 

f™nt.'ln  i™"  ''S^'^*  °'        '•'f-coat  has  been  troten  away,  x  3.    S.  .eed-coat  fragments  in  cloth,  x  3-I/2. 

fragments  In  yam.  z  2-1/2.    0,  portion  of  ehalasal  tissue  of  the  cotton  seed  coat,  showing  spongy  cells,  x  l60. 
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This  paper  is  concerned  with  only  one  type  of  seed  fra^ent 
that  occurs  in  ginned  lint,  the  frsi^ent  from  the  chalazal  or  rounded 
end  of  the  seed. 

The  vork  of  the  authors  proceeded  along  three  main  lines  of 
investigation  in  order  (l)  to  ascertain  the  manner  in  %diich  chalazal 
fragaents  sire  formed;  (2)  to  study  the  effect  of  certain  factors 
associated  with  ginning  upon  the  numher  of  these  fra^ents  in  ginned 
lint;  and  (S)  to  study  the  potentialities  of  different  cotton  seeds 
for  yielding  chalazal  fra^ents. 

OrmmL  BBSCRIPTIOH  OF  TEE  SSSD  COTTONS  USSD 
Aim  THE  SAMFLINa  PROCEDUHE 

The  materials  used  in  these  studies  were  obtained  from  the 
cotton  ginning  laboratory  and  from  the  Bureau  of  Plant  Industry  lab- 
oratory at  Stoneville,  Mississippi. 

The  materials  received  from  the  cotton  ginning  laboratory 
included  samples  of  seed  cotton,  ginned  lint,  and  seeds  from  certain 
of  the  regalax  ginning  tests  of  this  laboratory.    The  seed  cottons 
employed  in  these  ginning  tests  are  described  briefly  in  table  1. 
They  were  originally  obtained  by  the  ginning  laboratory  through  coop- 
eration with  certain  State  experiment  stations,  cotton  breeders, 
increase  parties, and  growers  (l^),  (2).    The  manner  in  which  the 
ginning  tests  were  conducted  is  described  fully  in  Technical  Bulletins 
Ho.  503  and  508. 

The  sampling  procedure,  in  brief,  was  as  follows;  Seed-cotton 
samples  were  taken  at  the  time  of  ginning  each  particular  lot,  and 
portions  of  these  samples  were  used  to  ascertain  the  moisture  content 
of  the  cotton  at  the  time  of  ginning,  the  remainder  being  reserved 
for  use  in  subsequent  studies;  samples  of  ginned  lint  and  ginned  seed 
were  taken  (2,  p.  10)  "during  each  test  after  the  desired  condition 
had  been  acquired  and  maintained  for  a  short  period  of  time."  Trom 
these  ginning  test  samples,  smaller  samples  were  then  taken  for  use 
in  the  studies  described  in  this  paper. 

The  small  samples  of  ginned  lint  and  ginned  seed,  and  certain 
of  the  seed  cotton  samples  were  made  by  taking  small  portions  from 
at  least  12  places  throughout  the  larger  ginning-test  sasiples.  Some 
of  the  seed-cotton  samples  were  taken  directly  from  the  wagon  when  it 
arrived  at  the  gin,  and  some  were  taken  from  the  field. 

Tests  were  made  on  a  series  of  samples  to  ascertain  what  size 
of  small  ginned-lint  samples  should  be  used.    It  was  found  by  count- 
ing the  number  of  chalazal  fra^ents  contained  in  duplicate  samples 
of  lint  from  severed  different  lots  used  in  ginning  tests  that  samples 
weiring  1-1/2  ounces  each,  made  by  taking  pinches  from  12  different 
places  on  the  large  sample  (table  2),  showed  little  difference  in  the 
number  of  chalazal  fra^ents  contained.    An  average  of  the  standard 
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Table  2. — Chalazal  fra^ents  In  dxcplleate  l-l/S-cnmea  camples  of 
lint  taken  from  ginning  test  sa&ples  of  el^t  different  cottons 


Cotton  lot 
nosber 


Chalazal  faragnents  in  l-l/2-onnce  samples 


Sai^ple  1 


Sample  2 


ATerage 


Standard  error 
of  the 
mean 


301 
305 
307 
313 
314 
317 
323 
325 


Bomber 

40 
21 
234 
10 
17 
66 
7 
19 


Hiimber 

33 
22 
285 

7 
26 
66 

8 
18 


Snmher 


Percent 

9.59 
2.33 
9.83 
17.65 
20.93 
0.0 
6.67 
2.70 

At*  8.71 


errors  expressed  as  percentages  of  the  means  indicated  that  on  the 
\diole,  a  precision  of  4      *  12*3  percent  (8.71  x  }f2)  conld  be 
expected  idien  a  single  l-l/2>0T2nee  sample  was  used.    In  yiev  of  the 
apparently  large  differences  hetveen  cottons,  a  precision  of  this 
degree  seemed  sufficient  for  the  purposes  of  this  stndy.    All  data 
as  to  the  number  of  chalaial  fra^ents  in  ginned  lint  referred  to 
in  this  paper  were  obtained  by  couating  the  nnmber  of  chalazal  f  ra^ 
ments  in  these  l-l/2-oTmce  samples.     In  making  the  connts,  small 
portions  of  the  lint  vere  taken  from  the  sample,  gently  teased  apart 
with  forceps  oyer  a  black  background,  and  the  seed-coat  f ra^ents 
remoTed  and  counted. 

The  materials  obtained  from  the  laboratory  of  the  Burean  of 
Plant  Industry  were  seed  cotton  samples  from  the  16  Tarieties  of 
the  Begional  Variety  Test  grovn  at  Stonerille,  Mississippi,  together 
with  samples  from  a  cotton  designated  in  tables  9  and  10  as  Cotton  A. 
These  samples  consisted  of  entire  bolls,  the  size  of  the  sample  depend- 
ing rs^n  the  nature  of  the  test  for  i^ich  the  material  ifas  intended. 
The  bolls  vere  selected  from  the  field,  and  from  about  the  middle  of 
the  plant. 

Since  the  specific  materials  and  the  testing  procedures  differ 
decidedly  for  the  three  diTisions  of  this  investigation,  materials 
and  methods  employed  in  each  study  vill  be  described  in  detail  for 
each  division. 
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Materials  and  Metliods 

The  materials  used  were  samples  of  ginned  lint  and  ginned 
seed  from  tests  in  \iblch  roller-,  hand^,  and  saw-ginning  methods 
were  employed* 

Lint  samples  representing  the  three  methods  of  ginning  were 
carefnllT'  examined  for  types  of  seed-coat  fra^ents  present,  and 
these  fra^ents  were  sttidied  hoth  maeroseopically  and  microscopi- 
cally in  order  to  ascertain  their  sonrce  (lather  from  motes  or 
seeds)  and  their  prohahle  method  of  formation* 

Xhe  ginned  seeds  from  roller-,  hand-,  and  saw-ginning  tests 
were  examined  for  cuts,  scars,  etc. 

Observations  and  Conclusions 

Ginned  lint  may  contain  seed  and  mote  f regents  of  Tarious 
sizes  and  shapes  and  with  Tarious  amounts  of  short  or  long  fihers 
attached  (fig*  1,  B).    There  is  one  type  of  seed-coat  fra^aent, 
howerer,  that  comes  from  the  chalasal  or  rounded  end  of  the  seed 
(fig*  Is  S)*    Shis  fra^ent  is  characterised  by  a  hit  of  darfc- 
eolored  seed  coat  to  which  a  tuft  of  long  fihers  is  attached 
(fig.  1,  G)*    The  term  "chalasal  fragsent^  will  he  used  to  des- 
cribe these  fra^ents  and  distinguish  them  from  other  seed^coat 
fra^aents. 

There  is  some  possibility  that  these  chalasal  f regents  may 
he  confused*  with  fra^ents  of  similar  sise  from  motes  that  hare 
heen  crushed  during  ginning  or  from  portions  of  seeds  other  than 
the  chalasal  end*    Identification,  howoTer,  can  usually  be  made 
maeroseopically,  by  the  general  appearance  of  the  fragnents,  and 
microscopically,  by  certain  fiher  and  seed^coat  characteristics* 

The  general  appearance  of  chalasal  fra^ents— the  darlc- 
colored  seed-coat  particles  to  %ihich  are  attached  fairly  compact 
tufts  of  long  fihers  (fig*  1,  C)— is  usually  sufficiently  charac- 
teristic to  serve  to  distingaish  them  from  fra^ents  from  motes 
that  have  been  crushed  during  ginning.    Certain  distinct  properties 
of  mote  fra^aents  also  will  aid  in  differentiation  from  chalasal 
frequents*    Tra^nents  from  motes  that  are  large  enou^  to  he 
eroshed  during  ginning  are  characterised  hy  the  li§^t  color  of  the 
partially  deyeloped  seed  coat  and  by  the  silky,  exceedingly  thifr- 
walled  fibers,  in  contrast  with  the  darfc-colored  seed^coat  and 
the  thicker-walled  fibers  of  the  chalasal  fragpients*  Moreoyer, 
since  motes  are  only  partially  developed  seeds,  the  seed^coat 
particle  will  show,  upon  microscopic  examination,  only  a  partial 
development  of  the  tissues  that  are  characteristic  of  the  mature 
seed  coat. 
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The  general  appearance  of  chaleizal  fra^ents,  particularly 
the  presence  of  the  fl'ber  toft  Itself »  nsnally  will  ser-re  to  dis- 
tlngolsh  them  from  f ra^ents  from  portions  of  the  mature  seed  other 
than  the  chalazal  end.    Chalazal  fragments  appear  to  possess  all, 
or  at  least  most,  of  the  fihers  that  were  originally  attached  to 
the  hit  of  seed  coat ,  ^ereas  fragments  cut  from  portions  of  the 
seed  other  than  the  chalazal  end,  in  general,  possess  either  no 
^  tuft  of  long  fihers  or  a  tuft  %diich  usually  covers  only  a  portion 

of  the  seed^coat  particle* 

One  particular  characteristic  of  the  chalazal  portion  of 
^  the  seed  coat  will  also  aid  in  the  identification  of  chalazal 

f regents.    The  tissue  underlying  the  chalazal  epidermis  is  spongy 
(4)  in  contrast  to  the  compact  tissue  at  other  portions  of  the 
seed  coat.    Because  of  the  spongy  tissue,  the  seed-coat  portion 
of  chalazal  fragments  is  usually  more  brittle  than  the  seed-coat 
particles  from  other  portions  of  the  seed.    NoreoYer,  if  a  micro- 
scopic examination  of  a  fra^ent  reTeals  the  presence  of  ragged, 
spongy  cells  (fig.  1,  O)  the  fragment  can  he  definitely  identi- 
fied as  coming  from  the  chalazal  end  of  the  seed. 

Lint  may  contain  some  very  small  fragnents  with  only  a 
few  short  fibers  attached  that  are  from  the  chalazal  end  of  the 
seed  coat.    Some  of  these  fra^ents  are  prohably  small  particles 
that  have  become  sep£u:ated  from  the  larger  fragnent;  possibly 
others  have  been  cut  or  broken  directly  from  the  seed.  Since 
these  particles  are  so  very  small,  in  comparison  with  the  frag- 
ments that  carry  the  tufts  of  long  fibers,  they  were  not  con^ 
sidered  \^en  the  chalazal-fra^ent  counts  were  made.    All  frag- 
ments referred  to  throu^iout  the  discussion  as  "chalazal  frag- 
ments'* are  f regents  to  \diich  definite  tufts  of  long  fibers  were 
attached. 

The  chalazal  fra^ents  may  Tary  someidiat  in  the  size  of  the 
seedUcoat  particles  and  consequently  in  the  size  of  the  fiber 
^  tufts. 

Since  the  chalazal  portion  of  the  seed  coat  is  Tery  brittle, 
^  it  occasionally  happens  that  the  seed-coat  portion  from  one  seed 

may  be  in  seTeral  parts.    But  the  presence  of  a  single,  fairly  com- 
pact tuft  makes  it  evident  that  all  come  from  one  seed  and  so  for 
the  purpose  of  this  study,  the  entire  mass  is  considered  as  one 
fra^ent. 

▲t  first  thou^t  it  would  seem  logical  to  assume  that  the 
seed  f regents  present  in  saw-ginned  lint  arose  fxcm  the  cutting 
and  breaking  of  the  seeds  by  the  teeth  of  the  gin  saw;  but  the 
seed  f regents  with  the  tufts  of  long  fibers  attached  are  found 
in  both  roller-ginned  and  hand-ginned  lint  as  well  as  in  saw^ginned 
lint. 
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A  stxLdy  of  ginned  seeds  from  cotton  that  had  heen  hand-, 
roller-,  and  saw-ginned  showed  that  some  of  the  seeds  from  each 
of  the  three  gronps  had  scars  at  the  chalazal  ends,  indicating 
that  f recent 8  had  been  hroken  from  this  region  diiring  ginning. 

Furthermore,  the  formation  of  snch  fragments  can  he 
ohserred  dturing  the  process  of  hand  ginning.    Frequently  diiring 
this  procedure  a  portion  of  the  seed  coat,  with  its  tuft  of  long 
fihers  attached,  will  he  broken  from  the  chalazal  end  of  the 
seed  when  an  attempt  is  made  to  remote  the  fibers  from  this 
portion  (fig.  1,  C,  D). 

These  ohserrations  prove  that  such  fra^ents  can  he  formed 
by  a  pull  on  the  chalazal  tuft  of  fibers,  and  the  presence  of 
these  fra^ents  in  roller-ginned  and  hand-ginned  lint  indicates 
that  their  formation  is  not  caused  primarily  by  a  tooth  of  a  gin 
saw  striking  the  seed  coat. 

The  spongy  character  of  the  chalazal  tissue  undoubtedly 
weakens  the  seed  coat  and  it  would  seem  that  the  force  necessary 
to  detach  the  fibers  is  sometimes  more  than  sufficient  to  rupture 
the  seed  coat.    As  a  result,  fra^ents  with  their  fibers  still 
attached  are  pulled  from  some  seeds  during  ginning. 

The  breaking  or  pulling  off  of  fragments  from  the  chalazal 
end  of  the  seed  will  be  referred  to  hereafter  as  "chalazal  chip- 
ping. * 

IIBTECT  OF  CIHTAIH  FACTORS  ASSOCIATSD  WITH  GIMIHG 
VFGS  THS  PHSYALSlSrCX  OF  CHALAZAL  FBAOMENTS  IB 

GIMZD  LIISTT 

In  connection  with  the  ginning  research  being  conducted  by 
the  tbiited  States  Department  of  Agriculture  Ginning  Laboratory  at 
Stoneyille,  Mississippi,  a  study  was  made  to  ascertain  iidiether 
drying  seed  cotton  prior  to  ginning,  and  the  seed-roll  density 
and  the  gin-saw  speed  employed  during  ginning  are  factors  affect- 
ing the  prevalence  of  chalazal  fragments  in  the  ginned  lint. 

Materials  and  Methods 

Ginned  lint  samples  from  certain  of  the  ginning  tests  per- 
formed at  Stoneville,  Miss.,  were  used  in  these  studies.  Conclu- 
sions as  to  the  effect  of  the  different  ginning  factors  upon  the 
number  of  chalazal  f ra^ents  in  ginned  lint  are  based  upon  data 
secured  by  counting  the  number  of  chalazal  fragments  in  1-1/2- 
ounce  lint  samples. 


7o!2rteen  cottons  (tablet  1  and  3),  ran^ng  in  staple  length 
froB  15/16  inch  to  1-7/32  Inches,  were  caployed  in  stiidTing  the 
effect  of  drying  harrested  seed  cotton  prior  to  ginning  npon  the 
waaibw  of  ohalaial  fragnents  in  the  ginned  lint.    These  cottons 
were  handled  in  the  Banner  described  hj  Oerdes  and  Bennett  for 
their  cotton  drying  ezperiaents  (2),  and  10  of  the  14  cottons  are 
aaong  those  included  in  the  test  Tescrihed  tj  these  anthers  (2), 
^  Since  the  details  of  the  es^erinents  are  descrihed  ftilly  in  " 

Technical  Bulletin  Vo.  508  (2),  only  a  hrief  outline  of  the  pro- 
cedore  need  be  giren  here.  " 

lach  lot  of  seed  cotton  to  he  tested  was  divided  into 
several  portions.    ▲  portion  from  each  lot  was  ginned  without 
drying,  or  "as  is,"  and  the  other  portions  were  dried  either  in  the 
Tertical  seed^cotton  drier  (£)  at  ecLch  of  several  temperatures,  or 
by  aeans  of  sun-drying  and  by  storing  for  various  periods  of  time 
(table  5).    Tor  several  cottons,  three  different  portions  were 
dried  in  the  vertical  seed^cotton  drier,  one  at  each  of  three 
temperatures!  150^  7.,  200^  7.,  and  250^  7.    Sach  successively 
hitler  temperature  usually  reduced  the  moisture  content  of  the 
seed  cotton  below  that  of  the  portion  dried  at  the  lower  tempera- 
ture*   In  a  few  instances,  a  portion  was  sent  throu^  the  drier 
twice.    The  moisture  content  of  the  portion  dried  twice  was  lower 
than  that  of  the  portion  dried  once.    Jls  a  rule,  the  sun-dried 
and  stored  portions  had  lower  moisture  contents  than  did  the 
corresponding  portions  dried  in  the  vertical  drier.    ▲  part  of 
each  differently  conditioned  portion  was  ginned  with  a  loose 
seed  roll  and  a  second  part  with  a  ti^t  seed  roll.  4/ 

Three  cottons  were  employed  to  study  the  effect  of  allowing 
cotton  to  dry  naturally  in  the  field  after  there  had  been  an  es- 
pecially heavy  dew.    7or  each  of  these  cottons ,  one  lot  was  picked 
in  the  early  morning  in  a  dew-laden  condition  and  ginned  while  damp; 
a  second  lot  was  picked  from  the  same  field  in  the  afternoon  of  the 
same  day  and  ginned  immediately  after  picking. 

The  effect  of  the  rate  of  saw  speed  was  studied  on  three 
cottons.    The  saw  speeds  employed  ranged  from  300  to  700  revolu- 
^  tions  per  minute.    ▲  detailed  description  of  the  ginning  tests 

themselves  may  be  found  in  Technical  Bulletin  Ho.  503  il). 

Observatiosa  and  Conclusions 

Tor  each  seed  cotton  studied,  all  of  the  conditioned  lots 
had  a  someidiat  lower  moisture  content  than  the  corresponding  green 


jj   In  some  instances  only  the  lot  ginned  with  a  loose  seed  roll 
was  studied* 
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or  "cL8  is"  lots  (ta3)le  3).    Also,  there  vas  a  general  tendency  for  the 
■olst-ore  content  of  the  different  lots  to  hecome  progressirely  lower 
as  hi^er  drying  tenperatnres  or  longer  drying  periods  (snn-drying  or 
storage)  vere  employed*    In  practically  oTery  case  there  was  considerable 
difference  in  the  Boistnre  content  of  the  green  or  'as  is^*  seed  cotton 
and  the  lot  having  the  lowest  aoistnre  content*    39nis»  comparisons  for 
each  cotton,  between  the  nmnber  of  chalMal  fra^ents  in  the  lint  ginned 
from  the  green  or  "as  is*  portion  and  the  lint  from  the  portion  having 
the  lowest  moisture  content  after  conditioning,  shotdd  give  reliable  OTi- 
denee  of  the  effect  of  remoTing  moistnre  from  the  seed  cotton  previons 
to  ginning  wpon  the  number  of  chalasal  fra^jsents  in  the  ginned  lint* 

In  18  out  of  21  such  comparisons  (14  paired  samples  ginned  with  a 
loose  seed  roll  and  7  paired  samples  ginned  with  a  ti^t  seed  roll)  it 
was  fotmd  that  the  lint  from  the  portion  of  seed  cotton  having  the  lowest 
moisture  content  after  conditioning  contained  fewer  chalasal  fragments 
than  did  the  lint  from  the  corresponding  green  or  "as  is"  portion  (portion 
having  the  hi^est  moisture  content)  (table  4)* 

fhe  data  for  loose  seed  roll  only  (table  4)  were  subjected  to 
covarianee  analysis*    Because  of  the  variations  between  cottons  in  the 
number  of  chalcuial  f regents  in  the  ginned  lint,  a  strai^t  correlation 
analysis  of  the  data  wonld  not  reveal  the  tme  correlation  between  mois- 
ture content  of  the  seed  cotton  and  the  number  of  chalasal  fra^ents  in 
the  ginned  lint*    By  applying  covarianee  analysis,  the  variation  due  to 
varietal  differences  can  be  segregated  from  variation  due  to  moisture 
content,  and  the  true  correlation  between  moisture  content  and  the  nomber 
of  chalasal  fra^ents  in  the  lint  can  be  shown*    Covarianee  analysis  gave 
a  correlation  coefficient  of  0*919,  whereas  values  of  only  0*514  or  0*641 
are  req[Qired  for  5  percent  and  1  percent  levels  of  significance,  respec- 
tively*   Ihese  resnlts  indicate  that  for  a  given  cotton,  hi^  moisture 
content  of  the  seed  cotton  at  the  time  of  ^nning  was  closely  related  to 
a  hi^  ncmber  of  chalasal  f regents  in  the  ginned  lint ,  and  low  moisture 
content  closely  related  to  a  low  nomber  of  fragp^nts* 

The  results  for  portions  of  intermediate  moisture  content  (not 
included  in  the  results  shown  here)  were  less  consistent  but  showed  the 
seme  general  relationship  between  percentage  of  chalasal  fra^ents  in  the 
lint  and  the  moisture  content  of  the  seed  cotton  at  the  time  of  ginning* 
Chalasal  fra^ents  were  counted  in  lint  samples  from  43  such  portions 
and  27  contained  fewer  chalasal  f regents  than  did  the  lint  ginned  from 
the  undried  seed  cotton. 

0!he  effect  of  allowing  damp  seed  cotton  to  dry  before  ginning  upon 
the  prevalence  of  chalasal  fra^ents  in  the  ginned  lint  was  also  brought 
out  in  a  study  of  lint  ginned  from  early  morning  and  afternoon  pickings 
from  the  same  field*    The  lots  picked  early  in  the  morning  before  the  dew 
had  dried  and  before  the  freshly  opened  bolls  had  had  an  opportunity  to 
dry,  had,  with  one  exception,  a  much  hi^er  moisture  content  than  did  the 
afternoon  pickings  (table  5)*    The  lots  were  ginned  immediately  after 
picking  and  in  every  instance  the  lint  ginned  from  the  morning  picking 
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Table  4.— >Kaa^er  of  ehalasal  fragnentt  in  lint  from  dried  and  undriod  portions 
of  the  tane  seed  cotton  ginned  vith  a  loose  and  with  a  ti^t  seed  roll 


Cotton  lot 
ncmDer 

1  Treatment 

>  OX 

1  seed  cotton 

1  Moisture 
t     com  em  or 
1    seed  cotton 

*  Chalazal  fragments  in 

*  l-l/2-otuice  samples  of  ginned  lint  1^ 

,    Loose  seed  roll    |    Ti^t  seed  roll 

•       Per c  ent 

*          Vnmber           *  Number 

36  ' 

Undried 

,  18.8 

,59  ,62 

,  Dried 

,  10.2 

,               5               ,  10 

Undried 

I  7.2 

I             19               I  9 

,  Dried 

1             25               ,  37 

105 

Undried 

*  16.4 

*            113               *  55 

>  Dried 

»  7.6 

•             11               •  20 

112  < 

>  Undried 

•  16.0 

*              63               •  94 

1  Dried 

•  12.2 

•              37  •25 

115  < 

>  Undried 

•  11.7 

•             17  '20 

>  Dried 

•  6.6 

•             10               »  13 

lie  < 

1  Undried 

*  9.6 

1              16  • 

>  Dried 

•  8.7 

«              10  • 

120  < 

>  Undried 

*  14.4 

»            123               •  79 

>  Dried 

»  10.9 

»            103               •  88 

131 

>  Undried 

•  16.2 

•104  • 

>  Dried 

•  10.3 

»             66  • 

133  < 

>  Undried 

•  13.7 

•             41  "50 

»  Dried 

•  10.7 

1             26               •  26 

144 

'  Undried 

•  11.4 

•               5  • 

>  Dried 

•  9.7 

•               4  • 

202 

>  Undried 

»  17.5 

•             65  • 

>  Dried 

•  5.4 

1              14  • 

217  ' 

'  Undried 

•  20.2 

•              78  • 

>  Dried 

•  6.8 

1               8  • 

221 

>  Undried 

1  24.4 

•            126  » 

'  Dried 

•  12.3 

1             15  • 

301 

>  Undried 

•  15.1 

•             55  • 

>  Dried 

•  4.9 

•             10  • 

1/  CoYariance  analysis  of  the  loose  seed  roll  data  gare  for  the  correlation  within 
varieties  between  moistnre  content  of  the  seed  cotton  and  ntmber  of  ehalasal  frag- 
ments in  the  ginned  lint,  a  coefficient  of  correlation  =  0.919  -  yalues  of  0.514 
(5^)  or  0.641  {if)  needed  for  significance. 

Variance  analysis  of  data  representing  nrnsber  of  fragments  in  lint  ginned  with  a 
loose  and  with  a  ti^t  seed  roll  (tables  4  eM  6)  gaTe:  for  means  of  different 
roll  densities  -  J  found  -  1.99  -  f  needed  «  250.00  (  5^6)  ©r  6268.00  ixlo)*  for 
means  of  cottons  -  J  f onnd  -  10.24  -  1  needed  -  1.85  (5^)  or  2.41  {if,).  * 
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Table  5.— Ifoaber  of  ehalazal  fra^ents  in  ginned  lint  from  cotton 
picked  in  the  norning  idien  dev-laden  and  cotton  picked  from 
the  same  field  in  the  afternoon  of  the  same  da^. 


Cotton  * 
lot  number  * 

Time  of 
picking 

Moisture  content 
of  the  seed 
cotton 

'  Chalasal  fragments 
'         in  1-1/2 
'     ounces  of  lint 

Percent 

Vtmher 

441  * 

jiftemoon 

•  13  3 

•  8»7 

'  58 
•  34 

443  • 

Afternoon 

'  14.8 
•  13,2 

'  47 
'  20 

481  * 

Morning 
Afternoon 

»  16.8 
•  8.1 

•  59 

*  24 

contained  about  twice  as  many  chalasal  fragments  as  did  the  lint  ginned 
from  the  afternoon  picking  (table  6). 

It  seems  reasonable  to  conclude  that  drying  (either  nattirally  or 
artificially)  green  or  damp  seed  cotton  before  ginning  decreases'  the 
extent  to  yhich  seeds  are  likely  to  chip  at  their  chalasal  ends  during 
ginning. 

Xffect  of  Seed-Roll  Density 


The  density  of  the  seed  roll  appears  on  superficial  obserration 
to  haTe  some  sli^t  effect  upon  the  extent  to  which  seeds  are  chipped 
at  the  chalasal  end  during  ginning.    Out  of  43  comparisons  which  it 
was  possible  to  make  from  all  the  lots  studied  (tables  4  and  6),  in  31 
instances  the  lint  from  the  cotton  ginned  with  a  tig^t  seed  roll  con- 
tfldned  more  chalasal  fragments  than  did  the  lint  from  the  corresponding 
lots  ginned  with  a  loose  seed  roll.    But  in  some  instemces  the  differ- 
ences are  very  small  and  idien  the  combined  data  of  tables  4  and  6  were 
subjected  to  Tariance  analysis  there  was  shown  to  be  no  significant 
difference  between  the  number  of  chalased  fragments  in  lint  ginned  with 
a  loose  seed  roll  and  lint  ginned  %rith  a  ti^t  seed  roll  (table  4). 


Table  6.— Homlser  of  obalasal  fra^ents  in  lint  from  seed  eottons 
ginned  at  different  rates  of  saw  speed 


Cotton  lot  * 
number  ' 

5 

Moisture  ' 
content  of  * 
seed  cotton  * 

— — —  ■  I.   

Saw  speed 
(revolutions 
per  minute) 

tChalasal  fra^ents  in 
t 1-1/2  ounces  of  ginned 
1          lint  1/ 

*  Loose  seed*  Ti^t  seed 

*  roll       '  roll 

Percent  • 

"Svaiber 

»    Number  * 

Number 

136  « 

10.4  • 

300 
400 
600 
600 
700 

»      10  » 
»       2  • 

•  7  • 

•  2  » 

16 
9 
13 
28 
17 

136  • 

11.0  • 

300 
600 
700 

•      16  * 
»      26  » 
34 

37 
24 
46 

36  * 

18.8  • 
18.8  » 
16.8  • 
16.8  » 
11.6  • 
11.6  • 
10.2  • 

10.2  » 

t 

t 

360 
600 
360 
600 
360 
600 
360 
600 

»      67  » 
1      59  » 

•  34  * 

•  68  « 
»      30  • 

•  16  * 
»      14  • 

•  6  • 

77 
62 
43 
66 
25 
30 
16 
10 

1/    Partial  correlation  coefficient  for  relationship  between  saw  speed 

and  number  of  chalasal  fragments  in  the  gizmed  lint  for  loose  seed 
roll  »  0.103;  for  ti^t  seed  roll  =  0.256 


^Kfect^  otJth9^in,^8^^2.^e(L^ 

Lint  samples  from  saw-speed  tests  on  three  different  cottons 
were  studied  (table  6). 

A  partial  correlation  analysis  was  undertaken  of  the  number  of 
ehalasal  fragments  in  the  ginned  lint  as  influenced  by  saw  speed  and 
a  partial  correlation  coefficient  of  0.103  was  obtained  for  loose  seed 
roll  and  0.266  for  ti^t  seed  roll,    from  this  it  is  evident  that,  for 
the  data  presented  in  table  6,  there  is  little  or  no  influence  of  saw 
speed  upon  the  number  of  chal&zal  fragments  in  the  ginned  lint. 

mirmsso^  in  thx  chipping  potxntialitiss  of  cotton 

SXSDS  AS  DBTSRMINSD  BY  HAND  GINNING  TSSTS 


from  the  foregoing  study  of  ginned  lint,  it  has  been  concluded 
that  green  seed  cotton  ginned  without  drying  yields  a  lint  with  more 
ehalasal  fragments  than  does  the  same  seed  cotton  ginned  after  drying. 
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NereoTer,  it  nay  be  oVterred  (tablet  2»  4,  5,  aad  6)  that  lints  simi- 
larly ginned  from  different  seed  cottons  haTing  practically  the  same 
moistiare  content  at  the  time  of  ginning,  differ  in  the  nnmher  of 
chalasal  fragments  contained.    Thus  the  seeds  from  different  seed 
cottons  must  differ  in  their  tendencies  to  chip  during  ginning.  And 
it  is  also  OTldent  that  in  any  one  seed  cotton,  seeds  differ  among 
themselTes  in  their  chipping  potentialities.    This  is  particularly 
noticeable  %Aien  detaching  fibers  from  the  seed  hy  hand.    Some  seeds 
will  chip  easily  at  the  chalasal  end  lAiereas  other  seeds  chip  only 
under  the  ron^est  treatment. 

Because  of  these  rery  erident  Tariatlons  in  the  tendencies  of 
seeds  to  chip  at  their  chalasal  ends  during  ginning,  it  seemed  desir- 
able to  accumulate  more  extenslTe  information  concerning  the  chipping 
potentialities  of  specially  selected  cotton  seeds.  Accordin^y, 
studies  were  conducted  to  ascertain  the  chipping  potentialities  of 
seeds  (1)  having  different  moisture  content;  (2)  from  different  posi- 
tions in  the  lock;  (S)  from  different  yarieties. 

Materials  and  Methods 

In  order  to  carry  on  InTestigations  concerning  the  chipping 
potentialities  of  cotton  seeds,  a  method  of  hand  ginning  that  could 
he  more  or  less  standardised  vas  doTeloped.    The  fibers  on  the  seed 
to  be  tested  were  dlTlded  into  two  tufts  by  parting  the  fibers  along 
the  raphe  and  along  a  line  roughly  parallel  te  the  raphe  on  the  oppo- 
site of  the  seed.    Xaeh  tuft  was  grasped  between  the  thumb  and  first 
finger  of  one  hand  (similar  to  stapling),  and  the  portion  of  each 
tuft  ooToring  the  chalasal  region  and  the  chalasal  end  of  the  raphe, 
was  detached  from  the  seed  by  a  steady,  eren  pull.    If  a  seed  chipped 
at  its  chalasal  end  during  the  treatment,  this  behaTior  was  consider^ 
to  indicate  the  possibility  that  that  seed  mi^t  chip  during  ginning. 

It  was  found  that  the  number  of  seeds  that  chipped  during  this 
testing  procedure  was  larger  than  the  number  of  chalasal  fragments 
occurring  in  the  lint  ginned  from  an  equal  q[aantity  of  seed  cotton 
(table  7).    This  discrepancy  may  be  due,  in  part,  to  the  fact  that 
some  chalasal  fra^ents  do  not  pass  into  the  lint  but  are  discarded 
with  the  mote  trash.    But  a  certain  amount  of  discrepancy  Is  to  be 
expected,  since  in  hand  testing  each  seed  is  giren  the  maximum  oppor- 
tunity for  chipping,  a  condition  that  undoubtedly  does  not  exist  for 
every  seed  in  the  seed  roll.    Thus,  these  tests  give  the  maximum  chip- 
ping that  mi^t  be  expected  in  machine  ginning,  rather  than  idiat 
actually  occurs. 

for  certain  of  the  tests  it  %ras  desirable  to  ascertain  the 
chipping  tendencies  for  seeds  at  different  positions  in  the  lock. 
7or  this  purpose  the  seeds  of  the  lock  were  separated  into  three 
groups  on  the  basis  of  their  position  at  the  tip,  middle,  and  base 
of  the  lock*    This  procedure  was  complicated,  however,  by  the  fact 
that  all  locks  do  not  contain  the  same  number  of  seeds,  and  therefore 
cannot  be  divided  identically.    To  facilitate  grouping,  the  seeds  in 
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the  lock  vera  auabered  at  deserlbed       Bhea  (£).    Xach  lock  is  composed 
of  two  rovs  of  soods,  the  seeds  in  one  ro¥  alternating  with  those  in 
the  other.    Thus,  no  two  seeds  are  actually  the  saae  distance  froa  the 
hase  of  the  lock.    The  seeds  were  aaahered  inTersely  according  to  their 
distance  from  the  hase  of  the  lock,  the  seed  at  the  tip  being  designated 
as  lo.  1  and  each  succeeding  seed  accordingly. 

Most  locks  contain  7,  8,  9,  or  10  seeds,  althon^  locks  with  a 
smaller  or  larger  ntmher  of  seeds  do  occur.    In  locks  having  9  and  10 
seede,  the  seeds  were  grouped  as  follows}  14243,  4  4  546,  7484 
9  and  10,  for  tip,  middle,  and  hase,  respeetiTely.    In  locks  with  8 
seeds  or  less,  the  first  two  seeds  were  considered  the  tip,  and  the  last 
two  seeds  the  base,  all  other  seeds  being  grouped  as  of  the  middle  of 
the  look. 

Using  the  abore  described  technique,  tests  were  made  of  seed- 
cotton  samples  representing  different  moisture  content,  different 
Tarieties,  and  different  positions  in  the  lock.    The  samples  were 
selected  directly  from  the  field  or  from  the  wagon  lot  at  the  gin. 

In  many  of  the  tests  there  were  rariations  in  the  number  of  seeds 
tested,  althou^  the  original  samples  contained  equal  numbers  of  bolls 
or  locks.    These  Tariations  in  number  are  due  to  the  occurrence  of  motes 
and  to  irregularities  in  the  number  of  seeds  in  the  selected  locks,  and 
to  Tariation  in  the  number  of  locks  per  boll. 

Description  of  Tests,  Obserrations.  and  Conclusions 
^f f er mices  i^ajphifpin^  £o tent ial i ti (ss jof  8 ood£  S^^?^i,^E.^J^ 

Two  series  of  tests  were  made  to  ascertain  the  effect  of  the 
percentage  of  moisture  in  the  seeds  upon  their  tendencies  to  chip. 
The  first  series  was  performed  to  ascertain  the  chipping  potentiali- 
ties of  seed-cotton  lots  representing  the  extremes  of  moisture  content 
most  likely  to  exist  in  harreeted  cotton.    7ifty  open  but  green  bolls 
were  selected  from  the  field  for  each  of  four  different  cottons.  The 
seeds  were  still  soft,  and  some  green  color  remained  in  the  burrs  and 
bracts.    Trom  each  of  these  bolls  two  alternate  locks  were  chosen  for 
imnediate  study,  and  the  other  two  or  three  locks  were  left  in  the 
boll  to  dry  out  in  the  laboratory  from  three  to  fire  weeks  before 
testing.    All  of  the  mature  seeds  in  the  selected  locks  were  tested 
for  chalaial  chipping. 

Tor  each  of  the  four  cottons  studied,  the  percentage  of  ehalasal 
chipping  was  decreased  approximately  one-half  by  allowing  the  green 
seed  cotton  to  dry  before  testing  (table  8)« 

In  the  second  series  of  tests  a  study  was  made  of  the  chipping 
potentialities  of  seeds  during  their  gradual  drying  out  in  the  boll, 
the  percentage  of  ehalasal  chipping  being  correlated  with  the  actual 
moisture  content  of  the  seeds.    Bolls  for  each  of  two  cottons  were 
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Table  8.— Perc^atage  of  chalasal  ehippiag,  at  datarmined  "bj  hasd  ginni&g, 
for  graan  and  driad  lots  of  saad  cotton 


^  Graan  lot 

of  seed  cotton* 

Dried  lot  of  seed  cotton 

varxexy^  ox  covvon 

,  Seeds 

Seeds  , 

Seeds 

Seeds 

,  tested 

chipped  , 

tested 

chipped 

'  Sianiber 

»       Percent  ' 

Ihimher  * 

Percent 

Bowdaii  #2088 

»  1024 

»        40.1  • 

1028  ' 

22.  o 

Mazlean  Big  Boll 

1  845 

•         29.9  • 

930  < 

14.5 

farn  Bellaf 

t  803 

•         32.1  • 

953  • 

11.5 

Half  and  Half 

'  932 

•         43.3  • 

10«)  • 

23.5 

selected  from  the  field  to  represent  four  arbitrarily  selected  stages  of 
openings  (l)  Just  cracked  to  one-foturth  open  bolls;  (2)  one^half  open 
bolls;  (3)  three- fourths  open  bolls;  (4)  bolls  open  but  green.    Two  addi- 
tional lots  of  open  and  green  bolls  vere  allowed  to  dry  out  in  the  labora- 
tory for  1  week  and  3  weeks,  raspectirely,  making  altogether  six  stages 
in  opening  and  drying.    The  bolls  for  each  stage  of  opening  were  selected 
separately  fron  the  field  and  tested  inmiBdiately  after  gathering. 

In  te^ts  made  upon  seeds  from  partially  opened  bolls,  it  is  neces- 
sary to  take  into  consideration  Tariations  in  moisture  content  that  would 
exist  between  the  seeds  in  the  exposed  tip  and  those  in  the  more  or  less 
protected  base  of  the  look.    It  seemed  adTi sable,  therefore »  to  group  the 
seeds  according  to  their  position  in  the  lock  and  determine  both  the 
moisture  content  and  the  percentage  of  chipping  for  each  group  during 
each  stage  of  opening.    This,  method  should  reveal  idiat  differences  in 
moisture  content  existed  within  the  locks  at  different  stages  of  opening 
and  how  greatly  these  differences  affected  the  amount  of  chalasal  chipping 

In  testing,  the  seeds  from  the  leeks  selected  for  any  particular 
test  (one  stage  in  opening  and  drying)  were  divided  into  the  three  des- 
cribed groups  representing  the  tip,  middle,  and  base  of  the  lock.  Xach 
group  of  seeds  was  placed  in  a  separate  air-ti^t  container  to  prevent 
the  seeds  from  drying  out  before  testing.    Vhen  the  seeds  from  all  the 
selected  locks  had  been  separated  and  gronped,  the  individual  seeds  were 
tested  for  chipping,  the  results  were  recorded,  and  the  seeds  were  com- 
pletely hand-ginned  and  returned  to  their  respective  atir-ti^t  containers. 
After  all  the  seeds  for  any  one  stage  of  opening  and  drying  had  been 
tested  for  chipping,  moisture  determinations  were  made  for  the  different 
groups.  _6/ 


5/  These  moisture  determinations  were  made  according  to  a  standardised 
distillation  process  used  by  the  U.S.D.A.  experimental  ginning  labora- 
tory at  Stoneville,  Miss. 
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Vhen  all  the  teede  tested  for  each  stage  vere  eoasidered  as 
one  group,  the  pereentage  of  ohalasal  ehlppiag  vas  fousd  to  deerease 
for  both  cottons  studied  vith  eaah  suecesslTe  stage  of  openlag  aad 
dTTing  (table  9),  the  deerease  la  the  ease  of  one  cotton  being  froa 
43*1  percent  for  bolls  one-fourth  open  to  8.4  percent  for  bolls  open 
and  dried  3  veeks,  and  in  the  ease  of  the  other  cotton,  froa  44*9 
percent  to  5.3  percent* 


Table  9 •—Percentage  of  chalasal  chipping,  as  deterained 
by  hand-ginning  tests,  for  seeds  froa  different  stages 
of  opening  and  drjing  of  the  bells  and  seeds 


Stage  of  opening 
aad  drying  of  boll 

^       Cotton  lo* 

310  • 

I  •  

Cotton  ▲ 

Seeds  * 
'     tested  ( 

Seeds  ' 
chipped  ' 

Seeds  * 
tested  « 

Seeds 
chipped 

Voaber  ' 

Percent  ' 

fttsber  ' 

Percent 

1/4  open  < 

I       310  • 

^•1  • 

79?  • 

44.9 

1/2  open  < 

'       857  » 

2?.3  • 

1049  • 

36.6 

8/4  open  ^ 

>       338  • 

16e9  < 

1001  ^ 

28.6 

Open  but  green  < 

1       465  • 

12.3  ' 

795  • 

20.4 

Open  aad  dry  < 

1       522  ( 

9.8  • 

926  * 

19.8 

Open  aad  dried  3  veeks  < 

'      1546  * 

8.4  • 

970  • 

5.8 

Vhen  the  different  position  groups  are  considered  separately,  it 
vill  be  noticed  that,  for  each  position  in  the  lock,  there  is  a  gradual 
decrease  in  the  aoisture  content  of  the  seeds  during  opening  and  drying 
(table  10).  This  decrease  in  aoisture  content  is  accoapanied,  vith  but 
fev  exceptions,  by  a  corresponding  decrease  in  the  percentage  of  seeds 
that  chipped. 

Tor  each  stage  of  opening  and  drying,  there  are  Tariations  in  the 
percentage  of  seeds  that  chipped  for  the  different  positions  in  the 
lock.    There  is  some  indication  that  this  Tariation  nay  be  related  in 
part  to  the  aoisture  content  of  the  seeds,  since  the  aoisture  content  is 
usually  hii^est  in  partially  dried  bolls  for  the  seeds  at  the  base  of 
the  lock,  and  since  seeds  in  this  position  appear  to  be  acre  susceptible 
to  chipping  than  seede  in  other  positions.    But  the  locks  vhose  seeds 
hare  dried  to  practically  the  ease  aoisture  content  throu^out  still 
shov  a  greater  percentage  of  chipped  seeds  at  the  base  of  the  lock  than 
elsei^ere,  indicating  that  the  hi^  percentage  of  chipping  for  the  seeds 
in  the  basal  position  in  one-fourth,  one-half,  and  three-fourths  open 
bolls,  is  not  entirely  attributable  to  the  hi^  aoisture  contsnt  of  the 
seeds.    This  suggests  the  possibility  that  the  position  of  a  ssed  in 
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iftXl-dried  loekc  ugr  be  a  factor  affeetiag  its  ohlpplag  potent i&lit lea 
and  ttndiat  that  baTa  baan  aada  eoaeamlng  this  potsibillty  will  ba 
ditenstad  latar  In  this  papar* 

fha  raanlto  of  tattt  on  ootton  taado  of  dlffarant  Boittnra  oon- 
tanta  iadleata,  all  othar  things  being  aqaal,  that  the  hii^iier  the 
■oistnre  content  of  a  seed,  the  greater  is  the  possibility  that  it  will 
ohip  during  testing,  and  thas  Tary  likely  during  ginning* 

Aif  f  ermiees  i&jC^£piO£  j^lent ialiU esjof  Seeds  £roa_X{if  f  ereat 

*"  |ie^JE^ot]t OM 

▲  vide  range  of  eat  tana  grovn  in  19S4  and  1935  ware  eoployed  in 
studying  the  differaneea  in  dhin?^ng  potentialities  of  seeds  of  differ* 
ent  Tarieties  and  seeds  frea  different  positions  in  the  lock. 

fhe  10  eottans  tested  in  1934  iBclnde  cottons  grown  in  six  differ- 
ent States,  repreaanting  seven  Tarieties  and  ranging  in  staple  length 
froa  7/8  inch  to  1-3/16  inches*    All  but  two  of  these  cottons  (9os.  301 
and  310)  ware  f  irat  pickiags  reeeiTod  at  the  es^riaental  gin- 

ning laboratory,  Stwuarille,  Hiss.    ▲  l-ponnd  sample  vas  made  of  each 
of  these  cottons  by  taking  haadfols  of  seed  cotton  f roa  the  vagonlot , 
after  the  latter  had  been  thoron^ily  nixed*    ipproxiaately  l-poond  san- 
plea  of  seed  cotton  vara  oade  f  or  cot  tone  Vos.  301  and  ^0  by  selecting 
bolls  froa  the  field  at  a  period  corresponding  to  the  first  picking* 
froa  the  1-ponad  saaples  thos  prepared  for  each  cotton,  locks  vere 
selected  for  testing,  care  being  axarciaed  to  aelect  entire  locks  without 
diseased  areaa*    fha  aeeds  of  each  lock  vere  divided  into  three  groiq^ 
according  to  their  lacatioa  at  the  tip,  aiddla  or  base  of  the  lock  as 
described  prerionsly*    lach  group  of  seeds  vas  teated  separately  and  the 
percentage  of  ehalaial  diipping  vas  calculated  for  each  ^up*  froa 
these  percentages  an  average  percentage  vaa  calculated  for  the  cotton 
as  a  whole* 

In  oalealatiag^  the  average  percentage  it  ia  nm—nmry  to  take 
into  account  the  fact  that  the  anaber  of  seeds  in  each  position  ^oup 
are  act  exactly  the  aana  and  conseq[Qantly  the  three  grot^s  of  seeds  do 
not  represent  equal  portions  of  the  entire  saapla*    fhns,  the  average 
percentage  of  chipping  for  each  cotton  a«at  be  weighted  by  the  total 
Buaber  of  seeds  in  each  position  in  the  saaple* 

In  1935  tvo  different  groins  of  cottons  vere  tested*    fhe  first 
group  consisted  of  14  seed  c@ttone  eosd  included  cottona  grown  in  several 
localities,  representing  13  varieties  and  strains  and  a  vide  range  in 
staple  length*    lhay  vere  froa  the  first  pickings  of  the  season*    ▲  1- 
pouad  saaple  of  each  cotton  vaa  taken,  as  in  the  previous  year*  lnou|^ 
locks  vere  separated  into  individual  seeds  to  fora  a  aass  saaple  of  3600 
seeds  unclassified  as  to  position  in  the  lock*    froa  this  saaple,  10 
saaples  of  100  seeds  each  vere  selected  for  testing*    fhe  average  per« 
centage  of  ohalaial  chipping,  as  calculated  froa  the  10  tests,  vas  com- 
puted for  each  cotton,  aa  vail  as  the  standard  deviation  and  the  standard 
error  of  the  mean  for  each  series  of  tests* 
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fh«  ••oond  gto^  of  eotteat  tdsted  daring  1935  InelMed  16  Tarle- 
ties  grown  under  similar  conditions,    for  saeh  Taristy,  25  bolls  vers 
solocted  f roB  the  growing  plants  during  a  period  corresponding  to  the 
first  season  picking.    The  seeds  from  all  the  locks  from  each  lot  of  25 
bolls  were  dirided  into  the  three  groups  representing  seeds  from  tip, 
middle,  and  base  of  the  lock«    The  percentage  of  chalasal  chipping  was 
calculated  for  each  seed  group  and  for  the  cotton  as  a  %^ole* 

▲t  the  time  of  testing,  the  seeds  for  all  the  cottons  «&ployed  in 
the  tests  concerning  the  chipping  potentialities  of  seeds  from  different 
seed  cottons  had  dried  out  in  the  laboratory  for  a  period  of  6  weeks  or 
more  and  thus  all  were  assumed  to  h&we  approximately  the  same  moisture 
content. 

The  chipping  tests  made  upon  40  different  seed  cottons  show  that 
the  seeds  from  different  cottons  vary  considerably  in  their  chipping  ten- 
dencies (tables  11,  12,  and  13).    In  one  case  the  percentage  of  chipping 
ranges  from  1,3  percent  to  20*3  percent  (table  11),  in  a  second  case, 
from  5.5  percent  to  28.1  percent  (table  12);  and  in  a  third  case,  from 
0,3  percent  to  23.3  percent  (table  13). 

The  data  presented  in  tables  11  and  13  were  subjected  to  analysis 
of  Tarianoe  to  ascertain  %Aiether  there  were  significant  differences  in 
chipping  tendencies  among  these  cottons*    The  f  Talue  obtained  for  means 
of  cottons  was  considerably  larger  than  that  needed  for  significance 
(table  13)  -  indicating  that  there  are  significant  differences  among  these 
parti CT3lar  seed  cottons  in  their  tendencies  to  chip. 

fi sherds  formula  for  comparing  means*-  t  =      °1     "      '^2     —  was 

\ll(rmif  ^  ((Tmg)^ 

applied  to  the  data  in  table  12.    The  mean  for  each  cotton  was  compared 
separately  with  the  mean  for  every  other  cotton.    Those  means  that  dif- 
fered significantly  at  odds  of  99:1  are  indicated  by  the  crossed  squares 
in  figure  2.    Cotton  469,  with  the  lowest  percentage  of  chipping,  is  seen 
to  differ  significantly  from  10  of  the  other  cottons,  and  cotton  438, 
with  the  highest  percentage,  differs  from  10  of  the  others. 

Variance  analysis  of  the  data  from  ^ich  the  means  presented  in 
table  12  were  obtained  indicate  hi^^y  significant  differences  in  the 
percentage  of  chalasal  chipping  among  these  particular  seed  cottons.  An 
?  value  of  22.68  was  obtcdned,  whereas  values  of  only  1.83  (5^)  or  2.33 
(lj()  were  needed  for  significance. 

Althou^  the  cottons  represented  in  tables  11  and  12  include  a 
number  of  different  varieties,  the  variations  in  chipping  percentage 
cannot,  in  these  cases,  be  considered  to  represent  varietal  differences 
only.    All  of  these  cottons  were  not  grown  under  similar  environmental 
conditions  and  this  fact  introduces  the  possibility  that  part  of  the 
variation  in  susceptibility  to  chalasal  chipping  among  these  cottons 
may  result  from  differences  in  the  environments  of  the  growing  plants* 
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Tiffxre  2* —Those  of  14  different  seed  cottons  that  differ  significantly  In 
percentage  of  chalaisal  chipping. 

She  figure  Is  "based  on  data  presented  In  taible  12»  laeh  cross- 
lined  sqnare  Indicates  that  the  tvo  cottons  concerned  differ  at  odds 
of  99  to  1  as  aeasnred  hy  Tlsher's  formla     t  =   "l   "     *2    I  H  =  1®« 
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fftble  ll.->-Pereent&se  of  seeds  that  chipped  at  the  ehalasal  end  during 
hand^testing  for  10  seed  cottons  grown  in  1934. 


wOw wOb  XOv 

fosifrion  ox 
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xOwax  nuBoer  ox 

seecis 
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'    seed  in  leek  * 
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*         Vonber  ' 
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1                         V  AMI  1 

'             1073  ' 
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1  1 
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1  1 
t  1 

2.3 
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,    Middle  , 
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,            1039  , 

1.7 

1  Base 
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4.3 

2-8 

'Tip  • 
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•             782  ' 

2.0 
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'    Middle  ' 
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•            1610  ' 
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'               628  ' 
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«              632  * 
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•              618  ' 
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1                         a  —  A 
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»            1052  • 
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1            1039  • 
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Y.T 

I,            Average  • 
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•             523  ( 
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»    Tip  • 
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12.7 
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•    Middle  • 
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500 

»             944  • 
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*             482  * 
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*             660  * 
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*            Arerage  * 

15.3 
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9             662  • 

16.4 

*    Base  * 
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9             669  • 

25.6 

*            Arerage  ' 

20.3 

1/  Arerage  percentage  for  each  cotton  was  veii^ted  bj  the  total  number  of  seM.s 
in  eaeh  position  in  the  sample. 
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Tabl«  12.— Neaa  p«roeBtftg«,  staadard  darlatlon,  and  •tandard  arror  of  the  maaa 
for  that  ehippad  at  tha  chalasal  and  during  haad^ginniag  taata  for 

14  dlffaraat  oottoaa  sroim  la  1935 
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24.0 

•             7.6  ■ 

8.4 
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28.1 

•             5.6  • 

1.7 

1/  Maaa  of  10  teats  of  100  seeds  each 

Zf  Besalts  of  aaaljsis  of  wrlaaeet  for  aeaaa  of  oottoaa  -  P  fowad  •  22.68; 
f  aeedad  «  1.83  (6|»)  er  2.33  (l)() 


fa3bl9  13,— -P®rs@iitag«  of  seeds  that  chipp«d  at  the  ohalasal  @ad  during  liand» 
testing  for  16  different  varieties  ^ovn  on  adjacent  plots  at  StonoTille, 
Miss. ,  in  1935 


▼arietj 

Position  of  seed  ' 
in  the  look  * 

Seeds 
tested 

Seeds 

chipped  1/ 

Soaher 

Percent 

Vilds  #6 

; 

Tip 

Middle 
Base 

Average  t 

375 
375 
391 

\ 

0.5 
0.0 
0.3 

0.3  2/ 

; 

• 

Tip 

Middle 

Base 

'; 

Average  i 

376 
460 

— L 

0.4 
1  6 

8.8 

Tip 

Middle 

Base 

Average  * 

260 

300 

295 

2.6 

2  6 

5.0 

Aoala  (Bocers) 

Tip 

Middlo 

Base 

Average  * 

375 
375 
351 

6.6 
3*2 
9.2 
5.^ 

fara  Eelief  42 

• 

Tip 

Middle 

Base 

Average  , 

250 
500 
289 

* 

8.0 
6-9 
9.6 
7.4 

• 

Tip 

Middle 
Base 

Average  ' 

375 
S7S 
335 

8.8 
3-7 
11.2 
7.7 

Arkansas  #17 

1 
1 

Tip 

Middle 
Base 

t 

Avera^  ' 

250 
500 
285 

9.2 
6.9 
16.3 
9.8 

Seltapine 

« 

9 
t 
t 

Tip 

Middle 

Base 

Average 

250 
500 
285 

11.6 
9.0 
13.1 
1517 

Dixie  Trimaph  #759 

1 
1 
1 
f 
1 

Tip 

Middle 

Base 

Average  , 

250 
500 
315 

20.8 
6.8 
15.2 

ContinoM. 


-  29  • 


fal)l6  13.—  Percentage  of  seeds  that  chipped  at  the  chalasal  end  dnring  hand* 
testing  for  16  different  rarieties  grown  on  adjacent  plots  at  Stonerille, 
Kiss.,  in  1935— Continued 
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1/    Results  of  analysis  for  conbined  data  of  tables  11  and  13:  for  neans 
of  cottons  -  P  found  s  19.37  -  P  needed  s  1.74  (5^)  or  2.18  (l^);  for 
Beans  of  positions  -  P  found  •  25.73  -  P  needed  =  3.18  (5j()  or  5.06 


2/   Arerage  percentage  for  each  cotton  vas  wei^ted  by  the  mniber  of  seeds 
in  each  position 


The  Baeoad  group  of  1935  cottons,  howeyer,  indtides  16  Tarietiot 
grown  on  adjoining  plots  and,  thua,  imdar  %diat  could  ba  oonaidarad  to 
)>a  similar  anTironmental  conditions.    Those  16  variaties  differed  de- 
cidedly in  the  percentage  of  seeds  that  chipped  during  testing  (table  13). 
In  fact,  the  range  in  percentage  of  chipping  shown  by  this  group  is 
sli^tly  greater  than  that  exhibited  "bj  either  of  the  other  groups.  Since 
these  varieties  were  grown  under  similar  conditions,  the  rariations  in 
chipping  percentages  may,  in  this  particular  instance,  he  considered  to 
represent  differences  in  the  chipping  potentialities  of  the  seeds  of  these 
▼arieties. 

Differences  inJShipping  £otentlefllt^i£8_of  ^eeds  froia^ 
5^?f  wrent  5o£i ti ons     Jthe^Lo ck 

Twenty-six  cottons  (10  (1934)  4    16  (1936))  were  tested  for  chalasal 
chipping  in  such  a  way  as  to  ascertain  whether  there  are  consistent  tenden- 
cies among  different  cottons  for  seeds  at  certain  positions  in  the  lock  to 
he  more  susc^tihle  to  chalasal  chipping  than  seeds  at  other  positions* 

In  general,  seeds  at  the  base  of  the  lock  appear  to  be  most  suscep- 
tible to  chalasal  chipping,    for  all  but  one  cotton  tested,  the  percentage 
of  chipping  for  the  basal  group  of  seeds  was  larger  than  for  the  middle 
group;  and  in  18  out  of  26  cottons,  the  percentage  for  the  basal  group  was 
larger  also  than  the  percentage  for  the  group  at  the  tip  of  the  lock;  (figs. 
3  and  4). 

Seeds  in  the  middle  of  the  lock  seem  to  be  less  susceptible  to 
chalasal  chipping  than  seeds  in  either  the  tip  or  the  base  of  the  lock, 
but  there  were  instances  in  ndiieh  the  percentage  of  chipping  for  seeds  at 
the  tip  of  the  lock  was  smaller  than  for  seeds  in  the  middle  of  the  lock. 
The  cottons,  in  these  instances,  were  usually  ones  yhose  total  percentage 
of  chipping  was  low. 

Analysis  of  Tariance  of  the  combined  data  of  tables  11  and  13  ga^e, 
for  means  of  uosition,  an  f  Talue  that  greatly  exceeded  that  needed  for 
significance  (table  13),  indicating  that  there  are  hig^ily  significant  dif- 
ferences in  the  chipping  potentialities  of  seeds  from  different  positions 
in  the  lock.    Thus,  the  position  a  seed  occupies  in  the  lock  is  a  factor 
affecting  the  possibility  that  it  may  chip  at  the  chalasal  end  during  gin- 
ning. 

SUMHAET 

Practically  all  ginned  lint  contains  seed^coat  fragments,  but  the 
quantity  of  this  foreign  matter  varies  greatly  with  lint  from  different 
seed  cottons. 

Seed-coat  fragnents  are  undesirable  because  they  constitute  waste 
that  should  be  remored  during  manufacturing.    But  seed- coat  fragments  with 
tufts  of  fibers  still  attached  to  them  are  particularly  difficult  to  remore 
from  the  lint.    Those  small  fragments  that  are  not  eliminated  during  the 
manofaoturing  process  may  form  is^erfections  in  the  yam  and  lower  its 
quality. 
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Ilgore        Percentage  of  seeds  at  different  positions  in  the  lock  that  chipped 
at  the  chalazal  end  daring  hand-testing  for  ten  seed  cottons  grovn  in 
1934. 


In  general,  seeds  at  the  hase  and  tip  of  the  lock  have  a  greater 
tendency  to  chip  than  seeds  in  the  middle  of  the  lock. 
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flgore  4.— Percentage  of  seeds  at  different  positions  in  the  leek  that  chipped 
at  the  chalazal  end  during  hand-testing  for  sixteen  different  rarieties 
grown  on  adjacent  plots  at  Stoneville,  Mise*,  in  1935. 


In  general,  seeds  at  the  tip  and  hase  of  the  look  have  a  greater 
tendency  to  chip  than  seeds  in  the  middle  of  the  lock* 


SeedUcoat  fragments  in  ginned  lint  are  from  two  sources — motes  and 
seeds.    ▲  large  percentage  of  the  seed  fra^ents  are  from  a  definite 
region  of  the  seed-^namely,  the  chalazal  end — and  the  factors  affecting 
their  occurrence  in  the  lint  are  peculiar  to  them* 

Some  few  of  these  chalazal  fra^ents,  as  found  in  the  ginned  lint, 
are  small,  hut  the  ones  under  consideration  are  those  definitely  larger 
seed-coat  particles  that  consist  of  a  fragpient  of  dark-colored,  hrittle 
seed  coat  to  which  most  of  the  fihers  %diich  grew  from  it  are  still 
attached.    !Ehe  seed-coat  portion  consists  of  a  fra^nent  of  the  epidermis, 
together  with  some  of  the  tissue  from  the  underlying  spongy  layer.  The 
presence  of  the  ragged,  spongy  cells  usually  will  serve  to  identify  a 
chalazal  fra^ent,  since  these  cells  are  characteristic  of  the  chalazal 
portion  of  the  seed  coat. 

Observations  seem  to  indicate  that  many,  if  not  all,  of  these 
chalazal  fra^ents  present  in  saw-ginned  lint,  have  been  pulled  from 
the  seeds  during  the  ginning  process  rather  than  cut  off  by  blows  from 
the  teeth  of  the  gin  saw. 

Data  obtained  by  counting  the  number  of  chalazal  fra^ents  in 
i-l/2-ounce  samples  of  lint  show  that: 

1.  As  a  result  of  drying  green  or  damp  seed  cotton  before  ginning, 
lint  is  produced  that  contains  fewer  chalazal  fra^ents  than  occur  in 
lint  from  the  same  seed  cotton  ginned  %dthout  drying. 

2.  The  ti^tness  of  the  seed  roll  does  not  have  a  significant 
effect  upon  the  number  of  chalazal  fra^ents  in  the  ginned  lint. 

3.  The  speed  of  the  saws  apparently  has  no  consistent  effect  upon 
the  number  of  chalazal  f regents  occurring  in  the  lint. 

A  technique  of  hand-testing  the  chipping  potentialities  of  cotton 
seeds  was  developed.    If  a  seed  chipped  during  the  treatment,  this  behavior 
W£is  considered  to  indicate  the  possibility  that  that  seed  mi^t  chip  during 
machine-ginning. 

The  technique  of  hand^testing  was  used  to  study  the  differences  in 
the  chipping  potentialities  of  seeds  of  different  moisture  contents;  seeds 
from  different  varieties;  and  seeds  from  different  positions  in  the  lock. 

These  studies  gave  the  following  resiilts: 

(1)  Hand  chipping  tests  on  seeds  of  different  moisture  contents 
demonstrated  that  the  lower  the  moisture  content  of  the  seed,  the  less 
likely  will  it  be  to  chip  at  its  chalazal  end. 

(2)  Studies  on  26  cottons  showed  that  seeds  in  the  base  of  the  lock 
had  a  greater  tendency  to  chip  than  seeds  in  the  middle;  and  that  in  many 
instances,  particularly  with  cottons  having  a  hi^  percentage  of  chipping, 
the  seeds  in  the  tip  of  the  lock  had  a  greater  tendency  to  chip  than  seeds 
in  the  middle  of  the  lock. 
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(3)  A  total  of  40  different  seed  cottons  representing  several  dif- 
ferent T&rletles,  strains,  and  localities,  shoved  a  range  in  the  percent- 
age of  ebalazal  chipping  from  0.3  percent  to  28.1  percent.    Since  all  of 
the  cottons  were  not  gronn  lander  similar  environmental  conditions,  the 
differences  in  the  chipping  percentages  cannot  he  considered  to  represent 
Tarietal  differences  alone « 

Ho^fever,  of  the  40  cottons  tested,  16  were  distinct  varieties  and 
were  grown  mider  similar  environmental  conditions.    These  16  cottons 
shoved  a  range  in  percentage  of  ohalazal  chipping  from  0*3  percent  to 
23.3  percent.    Since  these  cottons  vere  grovn  nnder  similar  conditions, 
it  may  he  concluded  that  in  this  Instance  and  at  this  location,  the  dif- 
ferences in  percentage  of  ehalazal  chipping  represent  differences  in 
chipping  potentialities  of  these  16  varieties. 

Thus  it  is  apparent  that  the  likelihood  that  any  particnlar  seed 
vlll  chip  at  its  chalasal  end  during  ginning  depends,  among  other  possible, 
wistndied  factors,  -opons    (l)  the  variety  to  vhich  it  helongs;  (2)  the 
position  it  occupied  in  the  lock;  and  (3)  the  moisture  content  at  the 
time  of  ginning,  %dilch  in  turn  may  depend  vpon  (a)  the  length  of  time  the 
holl  had  heen  opened  ^en  harvested,  \b)  the  position  the  seed  occiKpled 
in  the  lock,  if  the  lock  Is  not  completely  dried,  (c)  the  time  of  harvest-  ^ 
Ing  in  relation  to  rain  or  dev,  and  (d)  the  extent  to  tdiich  it  %fas  alloved 
to  dry  hef  ore  ginning. 
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